referred to. In matrix products, which are indicated by a dot, x is understood as a column vector, and the raised letter T means matrix transposition, such that x T -x is the square of the modulus |x| of x, while i'i T isannxn matrix. The modulus |x| of x € R™ is abbreviated by r. The character In denotes the n x n unit matrix, and the bold face letters u, F are used for vector fields. The Heaviside function is denoted by Y. We consider differential operators with constant coefficients only, and use as differentiation symbols For the sake of shortness, we shall often write A for A3.
We shall make constant use of the theory of distributions, as it is explained in the textbooks [13] and [6] , and we adopt their notations for the distribution spaces V, S'.
The system of linear thermodiffusion in the quasi-static case
For the reader's convenience, let us repeat first some elements from [4, p. 610] . The influence exerted by the action of external loads, heating and diffusion of matter inside a solid body results in a displacement u(x,i), a temperature distribution T{x,i) and a chemical potential p(x,t). The relations which these functions fulfil at a space point ifR 3 and at the time t are called equations of thermodiffusion and have been investigated by various authors (cf. [12] , [8] , [2] , [3] ). W. Nowacki gives the following partial differential equations for u,T,p (cf. [8, p. 205 
where F, Q and M reflect the density of the exterior force, of the heat generation, and of the diffusing mass, respectively. A and /z denote the Lamé constants, p the mass density and = (3A + 2/z)a<, where a^ are the coefficients of thermal and of diffusion expansion, respectively. Furthermore, Kj are the temperature and diffussion conductivity coefficients, respectively, o\, <r2 are the coefficients of thermodiffusion, r/i = V2 = where ci, C2 denote specific heat and potential per unit mass, respectively, and To and Po stand for the temperature and potential at rest, respectively. All these constants are non-negative and a complicated condition on them (see (6) below) will be assumed in this paper. In [12] , instead of p, the concentration function, which, up to a constant factor, is given by
On the fundamental matrix 625
is considered as an independent variable. The five equations in (1) can be rewritten in matrix-form as follows:
In the following, we shall restrict ourselves to considering the special case of this system which arises upon setting the "inertia term" pd 2 u in (1) equal to zero. This simplifying assumption yields the so-called "quasi-static equations of thermodiffusion" (for the notation cf. The determinant of the 3x3 matrix in (4) can be written in the form
, where Ci,2 are the roots of the quadratic polynomial
Hence we have
We suppose that (1 and £2 are distinct positive numbers, and this is equivalent with b 2 > 4ac > 0 and ab < 0. Since, obviously, 6 is positive and c is negative, this means that a < 0 and b 2 > 4ac, i.e.
(A + 2/z)(l -(7!(7 2 ) + /3i7?i + fcm > f}\T) 2 o x + 02T)i<T 2 , and
is the product of an iterated Laplace operator with two heat operators. The latter ones will be denoted by Hi :
In explicit form, £1,2 are given by -b±Vb 2 -4ac is the only one fulfilling e~c t E € S' for all a > 0 (cf. [10, Prop. 1, p. 442]). Unfortunately, the determinant operator D(d) above is not quasiliyperbolic, and hence we do not have such a simple criterion to enforce uniqueness at our disposition. Let us suppose now that P(d) is a product of heat operators with an iterated Laplacean, i.e.:
One is quite naturally led to assuming the following conditions on a fundamental solution E of P{d) :
: t > 0}; (ii) E is quasihomogeneous (cf. [7] , [14] ) of modulus (2,1,... ,1), i.e. 3a 6 C : Vs > 0 : E(s 2 t,sx) = s a E\ (iii) E is symmetric with respect to space rotations, i.e. E(t, Ux) = E for every rotation U :
Although these three conditions fail to determine E uniquely, at least, they restrict E up to a term ffi(i)r 2fc , where GK is homogeneous of the degree m + I -k -1 -f and has its support on the closed positive i-axis. Hence E is unique, aside from the choice of m arbitrary constants. (Moreover, if the space dimension n is even and 2m > n, then the condition (ii) is too strong, and there will exist no fundamental solution fulfilling it. Since we shall not be concerned with this case, we will not go into respective details.)
As an example, which is also important in the sequel, let us consider the operator A 3 would yield the result
Analogously, there is no "canonical" set of conditions determining uniquely the fundamental matrix Ea of A(d), but we shall enforce the uniqueness of Ea in a similar way.
The fundamental matrix of the quasi-static system of linear thermodiffusion
In order to compute the adjoint matrix 
On the fundamental matrix 629 therefore obtain: 
VvW, In a similar way, we obtain explicit formulae for the remainig elements of the matrix Ea-The entries with row and column indices equal to 4 or 5 can be represented by elementary functions with the help of formula (11) in ([4] , p. 613), which, in our context, reads:
u -C2 
, (9), (10), and (11), respectively.
